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CHAPTER ONE 

INTRODUCTION TO AIRCRAFT SYSTEMS  

 

100. INTRODUCTION  

 

This Flight Training Instruction (FTI) Workbook is a Naval Air Training Command directive in 

which the Chief of Naval Air Training (CNATRA) publishes information and instructions 

relative to all Instructors and Student Naval Flight Officers (SNFOs) operating T-6A aircraft in 

the Primary Phase of SNFO training.  It is very important that the material contained in this FTI 

be thoroughly studied and retained.  This FTI is designed to complement Computer-Aided 

Instruction (CAI), Mediated Interactive Lecture (MIL) and the information found in the T-6A 

NATOPS Flight Manual.   

 

This FTI should in no way be your sole source for study and preparation.  Rather, this FTI 

provides a focal point and reference manual for other sources of information, outlining and 

amplifying flight procedures where necessary.  Every effort has been made to remain in 

accordance with current fleet procedures and techniques whenever possible and to provide 

references to the NATOPS Flight Manual where available.  It is important to note that the 

emergency procedures shown are to aid in the topic discussion.  For all emergencies, the 

NATOPS is the final authority. 

 

101. OVERVIEW  

 

The T-6A aircraft has several subsystems that this workbook will cover.  It is important that all 

aviators know the systems in the plane and how they interact.  This will aid in the 

troubleshooting of malfunctions that may occur during flight.  As you progress to fleet aircraft, 

systems will become more complex and you will fly many Partial Mission Capable (PMC) 

aircraft.  You will need to know the limitations that will be placed on you and the mission you 

need to accomplish.  Since the basic systems of the T-6A have commonality with virtually all 

other aircraft, we will develop that knowledge base now. 

 

The Primary Flight Controls of the T-6A control the aircraft movements around the lateral, 

longitudinal, and vertical axis (pitch, roll, and yaw) (Figure 1-1).  The Elevator controls the 

lateral axis or pitch, the Ailerons control the longitudinal axis or roll, and the Rudder controls the 

vertical axis or yaw.  The primary flight controls can be mechanically locked into position using 

the Gust Lock located in the front cockpit.  Locking the flight controls prevents damage to them 

caused by wind when the aircraft is parked. 
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Figure 1-1  Aircraft Di rectional Axes 

 

The Secondary Flight Controls of the T-6A are designed to lessen the forces required to maintain 

normal flight attitudes.  These include the Elevator Trim, the Aileron Trim, the Rudder Trim, and 

the Trim Aid Device (TAD) (Figure 1-2).  The TAD compensates for yaw forces that a propeller 

driven aircraft experiences to give the aircrew a more ñjet-likeò feel in performance. 

 

 
 

Figure 1-2  Secondary Flight Controls 

 

The Propulsion System provides the thrust for the aircraft and powers sub-systems, such as the 

electrical, hydraulics, and fuel pumps.  The engine powers these items through the accessory 

gearbox.  The hydraulic system operates the Landing Gear, the Inboard Main Gear doors, the 

Flaps, the Speed Brake, and the Nose Wheel Steering (NWS).  The electrical system provides the 

aircraftôs power using the Starter/Generator, the Main Battery, and the Auxiliary Battery.  

Additionally, external power can be used by connecting it to the aircraft through a fuselage 

receptacle (Figure 1-3). 
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Figure 1-3  Electrical Power 

 

The aircraft Fuel System provides fuel storage via tanks in the wings and the fuselage 

(Figure 1-4).  It has a means to provide that fuel to the engine using plumbing and pumps.  It also 

maintains a fuel balance between the fuel tanks. 

 

 
 

Figure 1-4  Fuel Tanks 
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The Environmental Systems maintain an acceptable cockpit environment for temperature and 

pressure (Figure 1-5).  It also provides a defog system for the canopy. 

 

 

Figure 1-5  Environmental System 

 

The Communication Systems work to provide the aircraft and its crew with communication 

between themselves and to Air Traffic Control Agencies.  The Radio Management Unit (RMU) 

controls the UHF and VHF transceivers and the Transponder.  The Intercom system provides 

communication between aircrew and with ground personnel.  The RMU also controls the 

Navigation equipment for the aircraft through the VHF Navigation system and Distance 

Measuring Equipment (DME).  The KLN-900 control panels control the Global Positioning 

System (GPS).  Also embedded in the Comms system is the Attitude Heading Reference System 

(AHRS) and the Traffic Advisory System (TAS). 

 

The aircraftôs flight condition is monitored by the aircrew using the Primary and Standby Flight 

Instruments.  The Primary instruments include the Electronic Attitude Director Indicator (EADI), 

the Electronic Horizontal Situation Indicator (EHSI), the Airspeed indicator, the Altimeter, and 

the Vertical Speed Indicator (VSI).  In the event of an instrument malfunction, there are Standby 

Flight Instruments.  These are the Standby Airspeed indicator, the Standby Attitude indicator, the 

Standby Altimeter, the Standby Turn and Bank indicator, and the Standby Magnetic Compass 

(Figure 1-6). 
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Figure 1-6  Instruments 

 

 
 

Figure 1-7  Canopy 

 

The T-6A is equipped with a single, side-opening canopy for both cockpits and a forward 

windscreen for bird-strike protection (Figure 1-7).  It provides both a pressure and weather 

seal for the interior of the aircraft.  A Canopy Fracturing System (CFS) provides for ejection 

and emergency ground egress.  The aircraft is equipped with Martin-Baker ejection seats.  

During operation, the seats are ejected from the cockpit by gas cartridges and rocket motors 

(Figure 1-8). 
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Figure 1-8  Ejection 

 

Summary 

 

Together, these systems work to complete an aerobatic, pressurized, all-weather training aircraft.  

It is important that you learn how these systems work and how one system may affect the 

operation of the other systems.  Once you get to the simulator and the aircraft events, your 

instructors will be quizzing your knowledge of these systems.  The requirement for proficiency 

in this type of knowledge does not stop at the training commands.  You will be expected to know 

aircraft systems and limits for every aircraft throughout your career.  Take ownership of the 

aircraft early and you will be a more confident student and eventually, a better mission 

commander. 

 

 
 

Figure 1-9  T-6A in Formation
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FLIGHT CONTROLS  

 

200. INTRODUCTION  

 

This chapter discusses the controls with which you will operate the aircraft about the three axes 

of motion (Figure 2-1) and how to use them effectively.  It also discusses aerodynamic effects 

from the T-6A engine and propeller.  To maneuver an airplane, the pilot must have some way to 

redirect the forces acting on the aircraftôs wing and tail assembly.  Flight controls are the means 

by which control is accomplished.  Using the control surfaces, the pilot can create independent or 

combined motion in any of the three separate axes of flight:  longitudinal (roll), vertical (yaw), 

and lateral (pitch). 

 

201. PRIMARY FLIGHT CONTR OLS 

 

Aircraft can employ a wide variety of flight control components and configurations.  In every 

aircraft, the various components can be divided into two categories; primary flight controls and 

secondary flight controls.  To maneuver an aircraft, you control its movement about its lateral, 

longitudinal, and vertical axes (Figure 2-1).  This is accomplished by the use of flight controls 

(elevators, ailerons, and rudder), which can be deflected from their neutral position into the flow 

of air as the aircraft moves forward.  In flight, the controls have a natural live feel due to the 

force of the airflow around them.  The primary flight controls are the Ailerons, the Elevator, and 

the Rudder.  The T-6Aôs primary flight controls are all manually operated using mechanical 

linkages. 

 

 
 

Figure 2-1  Lateral, Longitudinal, and Vertical Axes 
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The secondary flight controls are electromechanically operated and controlled.  These are the 

Aileron Trim, Elevator Trim, Rudder Trim, and Trim Aid Device (TAD) (Figure 2-2).  The 

elevator, rudder, and TAD utilize trim tabs; while aileron trim is accomplished through 

positioning of the actual aileron control surfaces and manually adjusted trim tabs.  Inputs from 

both the rudder trim system and the TAD are sent to the rudder trim tab. 

 

 
 

Figure 2-2  TAD Control 

 

Ailerons 

 

The ailerons control the aircraftôs movement about its longitudinal (roll) axis.  The components 

that make this movement possible are the two control sticks, the Interconnect tube, the push-pull 

rods, and the bellcranks (Figure 2-3).  There are two ailerons (left and right), one at the trailing 

edge of each wing near the wingtips.  They are movable surfaces hinged to the wingôs rear spar 

and are linked together by cables so that when one aileron is deflected down, the opposite aileron 

moves up.  The ailerons are statically mass balanced with weights installed on the leading edges 

of each aileron.  Push-pull rods and bellcranks are used to transmit the pilotôs lateral stick 

deflection to the ailerons.  An interconnect tube also connects the control sticks. 

 



SNFO T-6A AIRCRAFT SYSTEMS CHAPTER TWO  

FLIGHT CONTROLS    2-3 

 
 

Figure 2-3  Ailerons 

 

When you move the control stick to the left, the right aileron surface deflects downward and the 

left aileron deflects upward.  The force exerted by the airflow on the deflected surfaces raises the 

right wing and lowers the left wing.  This happens because the downward deflection of the right 

aileron changes the wing camber and increases the wingôs Angle of Attack (AOA) and lift on 

that wing.  Simultaneously, the left aileron moves upward changing the wingôs effective camber, 

resulting in a decreased AOA and less lift.  Thus, decreased lift on the left wing and increased lift 

on the right causes the aircraft to bank to the left (Figure 2-4). 

 

 
 

Figure 2-4  Aileron Control  
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The ailerons have deflection limits of 20° up and 11° down.  Each aileron has a ground 

adjustable trim tab located on its inboard trailing edge.  They are used by maintenance personnel 

to adjust for stick neutral trim input to the controls.  Aircrew should not tamper with these. 

 

Each primary flight control surface on the T-6A is ñmass balanced.ò  This simply means that the 

center of gravity of each control surface falls along its pivot or hinge line.  Mass balancing is 

used to regulate control pressures, prevent control flutter, and improve control stability.  Since 

most of the aileronôs mass is behind the hinge line, small weights are installed along the leading 

edge to achieve a mass balance condition (Figure 2-5). 

 

 
 

Figure 2-5  Aileron Weight Location 

 

Elevators 

 

The elevators control the aircraftôs movement about its lateral (pitch) axis.  They form the rear 

part of the horizontal stabilizer.  The elevator system consists of the elevator, the two control 

sticks, push-pull rods, interconnect tube, bellcranks, elevator cables, downsprings, and a 

bobweight.  The push-pull rods, cables, and bellcranks function together to transmit fore and aft 

control stick deflections to the elevator (Figure 2-6).  Applying forward pressure on the stick 

causes the elevator surfaceôs trailing edge to move downward.  The flow of air striking the 

deflected elevator surfaces exerts an upward force on the tail, pushing it upward and rotating the 

nose downward.  Conversely, exerting backpressure on the control causes the elevator surfaceôs 

trailing edge to move up; exerting a downward force on the tail, pushing it downward, and 

rotating the nose upward (Figure 2-7).  Two downsprings are attached to the aft elevator 

bellcrank to provide a balanced control feel and a tendency to return the control stick to the 

neutral position.  Like the aileron system, the interconnect tube between the control sticks 

prevents conflicting inputs. 
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Figure 2-6  Elevator Components 

 

The bobweight is simply a series of metal plates attached to the base of the front control stick.  

This extra weight provides a heavier stick force whenever G-loading is increased.  Heavier stick 

forces enhance control feedback to help prevent overstressing the airframe.  The maximum travel 

of the elevator trailing edge is 18° up and 16° down.  Elevator balancing is much like the aileron 

system.  It uses weights that are installed in both elevator horns just forward of the hinge line. 

 

 
 

Figure 2-7  Elevator Effects 

 

The rudder controls the aircraftôs movement about its vertical (yaw) axis.  The rudder system 

consists of the rudder, two sets of rudder pedals, rudder cables, pulleys, bellcranks, tie rods, and 

centering springs (Figure 2-8).  Like the other primary flight control surfaces, the rudder is a 

movable surface hinged to the trailing edge of a fixed primary flight surface.  Left and right 

rudder pedals control rudder movement.  The rudderôs action is much like that of the elevator, 
































































































































































































































































































































































































































































